Despite their ecological and evolutionary importance, fig trees still lack a resolved phylogeny. 17
INTRODUCTION 30
Ficus (Moraceae) is a pantropical and hyperdiverse genus (ca 850 species [1] ) with a large 31 range of growth forms (trees, hemiepiphytes, shrubs, climbers) and an enormous diversity of 32 ecologies. As figs are important food source for hundreds of frugivorous species [2] reproduce without the other [4] . Fifty-two percent of Ficus species are monoecious, while 38 48% are gynodioecious. In monoecious species, figs contain staminate and pistillate flowers 39 and produce pollen and seeds. Gynodioecious species are functionally dioecious with male 40 and female functions segregated on separate individuals. Ficus species are pollinated either 41 actively (two-thirds) or passively (one-third) [5] . In passively pollinated figs, emerging wasps 42 are dusted with pollen before flying away, while in actively pollinated figs, wasps use their 43 legs to collect pollen they will later deposit into receptive figs. 44
Despite its ecological importance, the evolutionary history of the genus remains unclear. Six 45 subgenera and 20 sections were recognized by botanists (Table S1 ). Several studies have 46 attempted to reconstruct the phylogeny of Ficus (Fig. 1) Stochastic mapping on the Bayesian tree ( Fig 2B, Table S3 ) revealed that the ancestor of all 104 extant Ficus was likely an actively-pollinated, gynodioecious tree from which hemiepiphytes 105 and root climbers evolved. Monoecy appeared at least twice. Active pollination was lost 106 several times independently and never reacquired (Fig 2B) . 107 108
DISCUSSION 109
Our results contradict all previous studies (Fig 1) that recovered Pharmacosycea sister to all 110 other Ficus species. Here, only parsimony inferred this relationship (Fig S1) , which suggests 111 that early analyses were flawed by LBA. Parsimony does not model variation of evolutionary 112 rates among sites and is thus more sensitive to LBA [22] . In fact, the relative sensitivity of 113 parsimony and probabilistic methods to LBA is recognized as a valuable method in detecting 114 this artefact [22] . By selecting conserved loci (8-cutter, 75%-complete matrix, ~75% 115 similarity between individual loci for clustering), we possibly reduced the impact of higher 116 substitution rates in section Pharmacosycea (a long branch is still visible, Fig S1) However, this hypothesis relied on the fact that, in most studies, Tetrapus species, which are 138 passive pollinators, were sister to all other agaonids. At best, ancestral pollination mode was 139 considered as equivocal and one analysis (ML on Ficus phylogeny) favored active pollination 140 [3] . Finally, no investigation on the ancestral growth form has been conducted. Our results 141 shed a new light by suggesting that the ancestor of Ficus was most likely an actively-142 pollinated, gynodioecious tree. On previous phylogenies, growth forms and breeding systems 143 were highly conserved within sections but appeared over-dispersed [7] . Our phylogeny 144
indicates that these traits are indeed more conserved than previously thought. Library construction followed Baird et al. [1] and Etter et al. [2] with modifications detailed in Cruaud et al. [3] and below. An eight-cutter restriction enzyme was chosen (SbfI) to target conserved regions. The number of expected cut sites was estimated with the radcounter_v4.xls spread sheet available from the UK RAD Sequencing Wiki (www.wiki.ed.ac.uk/display/RADSequencing/Home). We assumed a 704 Mb approximate genome size ( [4] , ca 1.44 pg in average for 15 species of Ficus) and a 48% GC content (estimated from EST data available on NCBI). Based on those estimates, 9,095 cut sites were expected. This study was part of a larger project. Consequently, the library included more samples (128) than the 41 analysed here. 125ng of input DNA was used for each sample.
After digestion, 1 uL of P1 adapters (100nM) were added to saturate restriction sites. Samples were then pooled sixteen by sixteen and DNA of each pool was sheared to a mean size of ca 400 bp using the Bioruptor® Pico (Diagenode) (15sec ON / 90sec OFF for 8 cycles). After shearing, end repair and 3'-end adenylation, DNA of each pool was tagged with a different barcoded P2 adapter. A PCR enrichment step was performed prior to KAPA quantification. 
Phylogenetic inferences
Phylogenetic analyses were performed with maximum likelihood (RAxML [5] ), Bayesian (MrBayes-3.2.6, [6] ) and parsimony (TNT, [7] ) approaches (concatenate, unpartitioned data sets) as well as gene tree reconciliation method (ASTRAL-III, [8] ). For the RAxML analysis (raxmlHPC-PTHREADS-AVX version 8.2.4), a rapid bootstrap search (100 replicates) followed by a thorough ML search (-m GTRGAMMA) was performed. For Mrbayes analyses, model parameter values were initiated with default uniform priors and branch lengths were estimated using default exponential priors. A GTR + Gamma (4 categories) model was used. To improve mixing of the cold chain and avoid it converging on local optima, we used Metropolis-coupled Markov chain Monte Carlo (MCMCMC) simulation with each run including a cold chain and three incrementally heated chains. The heating parameter was set to 0.02 in order to allow swap frequencies from 20% to 70%. We ran two independent runs of 5 million generations with parameter values sampled every 500 generations. Convergence was assessed with Tracer 1.7 [9] and a consensus tree was built from the pooled samples from the stationary phases of the two independent runs (25% burnin). For the TNT analysis 100 searches were conducted that implemented random sectorial searches, 5 rounds of tree-drifting and tree-fusing and 50 ratchet iterations, holding up to 10 trees for each search until the best score was hit 50 times. Resulting trees were then subjected to TBR branch-swapping and a strict consensus was generated. Node support was computed with 100 bootstrap replicates. For the ASTRAL-III analysis, individual trees were inferred from each locus using RAxML (rapid bootstrap search 100 replicates and thorough ML search) and 100 multi-locus bootstrapping (MLBS, site-only resampling [10] ) were conducted. Trees were annotated with TreeGraph 2.13 [11] . Summary statistics for data sets and samples were calculated using AMAS [12] . Analyses were performed on a Dell PowerEdge T630 with 10 Intel Xeon E5-2687 dual-core CPUs (3.1 GHz, 9.60 GT/s), 125 Go RAM and 13 To hard drive and on the Genotoul Cluster (INRA, Toulouse).
Evolution of life history traits
Three key traits (plant habits, monoecy-gynodioecy and pollination syndromes) were studied.
Stochastic mapping [13] as described in Bollback [14] and implemented in the R package phytools 0.6 [15] was utilized to estimate the ancestral state and the number of transitions for each trait. The fully resolved MCC tree obtained from the Bayesian analysis of the dataset was taken as input tree (outgroup pruned). The transition matrix was first sampled from its posterior probability distribution conditioned on the substitution model (10,000 generations of MCMC, sampling every 100 generations). Then, 100 stochastic character histories were simulated conditioned on each sampled value of the transition matrix. Three Markov models were tested: equal rates model (ER) with a single parameter for all transition rates; symmetric 
